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(54) THREAD MOTOR DRIVE CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce the consumed current of a thread motor, by 
drive-controlling the thread motor through the output of a dead- 
zone circuit which generates the dead-zone output responding to 
its input, after the input level or a tracking error signal exceeds a 
level not smaller than the threshold level of the dead-zone circuit. 
CONSTITUTION: From a tracking error signal (TEO). its low- 
frequency component is extracted by a low-pass filter 1 , and is 
amplified by a non-inverting amplifier 2. An amplified voltage VI is 
inputted to a dead-zone circuit 3, and an output voltage VO 
subjected to a precdetermlned dead-zone characteristic is obtained 
When a voltage VI-VD (VD is the forward voltage drop of a diode) 
exceeds an offset voltage VC, the output voltage of an operational 
amplifier 31 nearly becomes -B, and this negative voltage -B is fed 
to the base of a switching transistor (Tr) 32 via a resistor R5, and 
then, the transistor Tr 32 is turned off. At this time, the value of VI 
is so set as to be a value not smaller than the starting voltage of a 
thread motor 5. As the output voltage VO of the circuit 3, the input 
voltage VI is fed to a motor driving circuit 4 via a resistor R1, and 
thereby, the thread motor 5 is started. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thread motor actuation circuit which is made to move an optical pickup onto the truck which drives 
a thread motor and is recorded on the disk, and carries out tracking control The low pass filter which extracts the 
low-pass component of the tracking error signal which shows the amount of gaps from the predetermined truck of 
sairi optica! pickup, The output from the amplifier which amplifies the output from this low pass filter, and this 
amplifier is considered as an input. An output is not produced until this input level reaches the threshold level 
defined beforehand. The neutral zone circuit where input-output behavioral characteristics have a neutral zone so 
that the output corresponding to said input may be produced after reaching the level more than said threshold level. 
The thread motor actuation circuit characterized by having the actuation circuit which carries out actuation control 
of said thread motor, and changing with the output from this neutral zone circuit. 



[Translation done.] 
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* NOTICES + 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] about a thread motor actuation circuit, especially this invention boils the consumed electric 

current markedly, and relates to the thread motor actuation circuit which can be reduced. 

[0002] 

[Description of the Prior Art] On the occasion of reading of the disk information of an optical disk unit etc., and the 
writing of disk information, it is necessary to carry out alignment of the optical pickup the exposure of a laser beam, 
and for light-receiving of the reflected light on a truck predetermined [ on a disk ]. Alignment to the predetermined 
truck top of this optical pickup is performed by carrying out actuation control of the thread motor based on the 
tracking error signal (TEO) acquired by the optical pickup. 

[0003] In this conventional kind of thread motor actuation circuit, in order to remove the revolution eccentricity (it 
is 3.3kHz at 8.3kHz and a periphery in inner circumference) and the noise component of a thread motor, and in order 
to reduce the consumed electric current, a low pass filter is used, and also the voltage signal supplied to the Motor 
Driver circuit for driving a thread motor is pulse-ized as much as possible. Therefore, in the conventional thread 
motor actuation circuit, a low-pass component is extracted, the amplified tracking error signal is considered as an 
input, and the step circuit which obtains the output according to a hysteresis characteristic is prepared. 
[0004] The component circuit block diagram of the conventional thread motor actuation circuit is shown in drawing 
4 . A low-pass component is extracted by the low pass filter (LPF) 1, and after the tracking error signal TEO which 
shows the amount of gaps from the predetermined truck of the optical pickup obtained from servo system is 
amplified with the noninverting amplifier 2, it is supplied to the step circuit 6 as an input voltage signal VI. The step 
circuit 6 has the hysteresis input-output behavioral characteristics which generate an output VO to the input VI as 
shown in drawing 5 . 

[0005] Reference of drawing 5 generates the linear output voltage VO corresponding to input voltage VI from the 
event of not generating output voltage VO but reaching v1 1 until the conventional step circuit 6 reached the 
electrical potential difference vl 1, when input voltage VI increased in a positive region. On the other hand, when 
input power VI decreases in a positive region, although the linear output voltage VO corresponding to input voltage 
VI generates the electrical potential difference v12 with a value smaller than an electrical potential difference v11, 
when an electrical potential difference v12 is reached, output voltage serves as zero. Moreover, as for output 
voltage VO, input voltage VI changes to a linear in a negative region corresponding to input voltage VI. 
[0006] Drawing 6 is the wave form chart showing the example of input-output behavioral characteristics of the step 
circuit 6 which has the property shown in drawing 5 . If input voltage VI changes as shown in drawing 6 , after input 
voltage VI exceeds an electrical potential difference v11 before reaching an electrical potential difference v12, the 
pulse-like output voltage VO will arise. Moreover, when input voltage VI is in a negative region, the same wave as 
input voltage VI arises as output voltage VO. In this way, the electrical potential difference VO outputted from the 
step circuit 6 is supplied to the Motor Driver circuit 4, drives the thread motor 5, and controls tracking actuation. 
[0007] 

[Problem(s) to be Solved by the Invention] The conventional thread motor actuation circuit is carrying out actuation 
control of the thread motor 5 as mentioned above by the signal acquired by the step circuit 6 which gave hysteresis 
input-output behavioral characteristics as shown in drawing 5 . 

[0008] However, when it sees from a viewpoint of the consumed electric current, since the electrical potential 

difference of the negative region of the input voltage by the transient overshoot appears in output voltage as it is, it 

has the problem that the consumed electric current is still large, so that clearly also from drawing 6 . 

[0009] then, the object of this invention is to boil the consumed electric current markedly and offer the thread 

motor actuation circuit which can be reduced. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the constant-voltage- 
power-supply circuit [ 1 voice / like ] of this invention In the thread motor actuation circuit which is made to move 
an optical pickup onto the truck which drives a thread motor and is recorded on the disk, and carries out tracking 
control The low pass filter which extracts the low-pass component of the tracking error signal which shows the 
amount of gaps from the predetermined truck of said optical pickup, The output from the amplifier which amplifies 
the output from this low pass filter, and this amplifier is considered as an input. An output is not produced until this 
input level reaches the threshold level defined beforehand. After reaching the level more than said threshold level. 
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input-output behavioral characteristics are equipped with the neutral zone circuit which has a neutral zone, and the 
actuation circuit which carries out actuation control of said thread motor with the output from this neutral zone 
circuit, and are constituted so that the output corresponding to said input may be produced. 
[0011] 

[Function] By this invention, the signal corresponding to the tracking error signal which shows the amount of gaps 
from the predetermined truck of an optical pickup is considered as an input, and after not producing an output but 
reaching the level more than the above-mentioned threshold level until it reaches the threshold level which this 
input level defined beforehand, actuation control of the thread motor is carried out with the output from the neutral 
zone circuit which has neutral zone input-output behavioral characteristics which produce the output corresponding 
to the above-mentioned input. 
[0012] 

[Example] Next, it explains, referring to a drawing about the example of this invention. Drawing 1 is the configuration 
circuit diagram showing one example of the thread motor actuation circuit by this invention. In drawing 1 , the 
component with which the same sign as drawing 4 is given shows the component which has the same function. 
[0013] A low-pass component is extracted from a tracking error signal (TEO) by the low pass filter 1. and after the 
extracted signal is amplified with the noninverting amplifier 2, the output voltage according to a neutral zone 
property predetermined in the neutral zone circuit 3 is obtained. The output voltage from the neutral zone circuit 3 
is supplied to the Motor Driver circuit 4, and actuation control of the thread motor 5 is carried out. 
[0014] An example of the input-output behavioral characteristics of the neutral zone circuit 3 is shown in drawing 
2 . Let input voltage and output voltage be linear input-output behavioral characteristics in drawing 2 in fields other 
than electrical-potential-difference range 0-v1 which specifies the neutral zone field set as the positive region and 
negative region of input voltage VI, respectively, and -v2 - 0. 

[0015] The relation with input-output behavioral characteristics as shown in drawing 2 of the actual input voltage VI 
and output voltage VO of the neutral zone circuit 3 is shown in drawing 3 as a wave form chart. In drawing 3 , the 
output voltage VO of the shape of a pulse in which input voltage VI has the time amount t1, t2, and t3 beyond an 
electrical potential difference v1 as pulse width (narrow pulse width), respectively is obtained. Therefore, the thread 
motor 5 will be driven with a pulse voltage, and the consumed electric current will be reduced substantially. Cogging 
becomes small, the transient overshoot of VI decreases, and a motor comes to run by the servo system of the 
thread motor by such pulse actuation gradually. Therefore, since the electrical potential difference VI corresponding 
to the tracking error signal acquired through a feed pack system will stop near [ a little / higher than the starting 
voltage of working and the thread motor 5 ] an electrical potential difference, it is changed near [ comparatively 
high ] the voltage level of a positive region like a graphic display. 

[0016] Now, the neutral zone circuit 3 shown in drawing 1 uses diodes D1 and D2, an operational amplifier 31, and a 
switching transistor 32 as a basic component. The predetermined offset voltage Vc is impressed to the noninverting 
(+) input terminal of an operational amplifier 31 by series resistance R2 and R3, and the electrical potential 
difference VI from the noninverting amplifier 2 is supplied to it through diode D1. Moreover, the resistance R4 by 
which the end was grounded is connected to the reversal (-) input terminal of an operational amplifier 31, and the 
electrical potential difference v1 is supplied through diode D2. 

[001 7] Therefore, the electrical potential difference of the other end of resistance R4 is made for the electrical 
potential difference of the node of + side or resistance R2, and resistance R3 to be changed to - side with diodes 
D1 and D2 according to an electrical potential difference VI. That is, if an electrical potential difference VI increases 
to + side, through diode 02, it will have had the other end electrical potential difference of resistance R4 in + side, 
and will go. 

[0018] If electrical-potential-difference VI-VD exceeds Vc (VD is the forward drop electrical potential difference of 
diode), the output of an operational amplifier 31 will be set to abbreviation-B (B is supply voltage and is usually 
about 5V), will be supplied to the base of a switching transistor 32 at which this negative electrical-potential- 
difference-B consists of an NPN transistor through resistance R5, and will carry out OFF actuation of the switching 
transistor 32. VI at this time is set up more than the starting voltage of a thread motor. 

[0019] Here, input voltage VI is supplied to the Motor Driver circuit 4 as output voltage VO through resistance R1, 
the level is more than thread motor starting voltage, since the thread motor 5 drives, a tracking error level, also falls 
and an electrical potential difference VI falls. If electrical -potential-difference VI-VD fails below to the offset 
voltage Vc, since the output of an operational amplifier 31 is shortly set to +B, a switching transistor 32 will carry 
out ON actuation, and the current supply to the thread motor 5 will be suspended. Moreover, if VI is on - side, from 
diode D2, the electrical potential difference of resistance R4 becomes Zero V, through diode D1, will lower the 
electrical potential difference of the node of resistance R2 and resistance R3, and will go. moreover, VI+VD — 0 — 
if it becomes lower than V — resistance R2 — ** — the electrical potential difference of the node of resistance R3 
— 0 — it becomes lower than V, the output of an operational amplifier 31 is set to -B, and a switching transistor 32 
carries out OFF actuation. 

[0020] In this example, since pulse-like driver voltage is supplied to the thread motor, and the transient overshoot of 
the voltage signal VI acquired from a tracking error signal not only decreases, but the electrical potential difference 
of a negative region does not occur as cogging of a motor decreases and it is shown in drawing 3 , the consumed 
electric current also decreases substantially. Moreover, even if a metaphor transient overshoot occurs and the 
electrical potential difference of a negative region occurs, a current does not flow with the neutral zone of -V2-0. 
[0021] 
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[Effect of the Invention] as explained above, in the thread motor actuation circuit by this invention, it can boil the 
consumed electric current markedly and reduction not only becomes possible, but can stabilize actuation of a thread 
motor. 



[Translation done.] 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the circuit diagram showing one example of the thread motor actuation circuit by this invention. 
[Drawin g_2l It is drawing showing the input-output behavioral characteristics of the neutral zone circuit 3 of the 
example shown in drawing 1 . 

[Drawing^] It is drawing showing the example of an I/O wave of the neutral zone circuit 3 of the example shown in 

drawin g 1 . 

[ Drawing 4 ] It is drawing showing an example of the conventional thread motor actuation circuit. 
[Drawing 5] It is drawing showing the input-output behavioral characteristics of the step circuit 6 in drawing 4 . 
[Drawing 6] It is drawing showing the example of an I/O wave of the step circuit 6 in drawing 4 . 
[Description of Notations] 

1 Low Pass Filter 

2 Noninverting Amplifier 

3 Neutral Zone Circuit 

4 Motor Driver Circuit 

5 Thread Motor 

6 Step Circuit 



[Translation done.] 
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